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7UDQVSRUW5HVHDUFK$UHQD±(XURSH
&LYLWDV0,026$SURMHFW0RELOLW\&UHGLWV\VWHPLQ%RORJQD

'RUD5DPD]]RWWLD*LXVHSSH/LJXRULD.DWULQ']LHNDQE
D6505HWLH0RELOLWj3XEOLF7UDQVSRUW$XWKRULW\9LD$0DJHQWD%RORJQD,WDO\
E%HUOLQ,QVWLWXWHRI7HFKQRORJ\%HUOLQ6FKRROIRU0HFKDQLFDO(QJLQHHULQJDQG7UDQVSRUW6\VWHPV'HSDUWPHQWRI/DQGDQG6HD
7UDQVSRUW6\VWHPV&KDLURI,QWHJUDWHG7UDQVSRUWDWLRQ3ODQQLQJ6*6DO]XIHU±%HUOLQ*HUPDQ\

$EVWUDFW
,QFHQWLYHVDUHHIIHFWLYHWRROVZKHQSHRSOHVKRXOGEHHQFRXUDJHGWRFKDQJHWKHLUEHKDYLRU7KLVLVDOVRWUXHIRUWUDYHO
EHKDYLRU$GRSWHGIURPWKHLQFHQWLYHV\VWHPWKDWZDVLQFOXGHGLQWKHIOH[LEOHPHFKDQLVPRIWKH.\RWRSURWRFROIRU
SROOXWDQW HPLVVLRQV EDVHG RQ ³JUHHQ FHUWLILFDWHV´ WKH 0RELOLW\ &UHGLW V\VWHP LQ %RORJQD UHZDUGV SHRSOH IRU
VXVWDLQDEOHWUDYHOEHKDYLRU*RLQJE\ELNHSXEOLFWUDQVSRUWRUXVLQJFDUVKDULQJSRROLQJLQVWHDGRIWDNLQJWKHSULYDWH
FDUZLOOEHUHZDUGHGZLWKDFRPSOHPHQWDU\DPRXQWRIPRELOLW\HFRVDYLQJVPRELOLW\FUHGLWV7KHVHFUHGLWVFDQEH
XVHG WRJHWHQYLURQPHQWDOHQHUJ\EHQHILWV VXFKDVD IUHHEXV WLFNHW7KLV LQFHQWLYH V\VWHPVKRXOGKHOS WRFRQYLQFH
SHRSOH WR FRQVLGHU DOWHUQDWLYHV WR WKH SULYDWH FDU DQG VWDUW WR GHYHORS WKHLU PLQG VHW WRZDUGV PRUH PXOWLPRGDO
WKLQNLQJ
7KHPHDVXUHVRFDOOHG³0REL0DUW´LVFRQGXFWHGDVDSLORWWHVWZLWKLQ&,9,7$60,026$D(XURSHDQSURMHFWFR
IXQGHGE\(&,WDLPVDWGHVLJQLQJSURWRW\SLQJDQGGHPRQVWUDWLQJDPRGHOIRUPHDVXUHPRELOLW\HFRVDYLQJVFRPLQJ
IURPGLIIHUHQWLQVWUXPHQWVERWKDWFLWL]HQDQGFRPPXQLW\OHYHO7KHFKDOOHQJHLVWRLPSOHPHQWDZLGHO\DFFHSWDEOH
FHUWLILFDWLRQPHWKRGIRUPLOHDJHVDYLQJVUHVRXUFHXVHHPLVVLRQVUHGXFWLRQHWF&RQYHUVLRQFULWHULDDQGWUDGLQJUXOHV
YDOLGDWHGSURWRFROVDQGJXLGHOLQHVDERXWPRELOLW\FUHGLWVLVVXLQJDQGYROXQWDU\DJUHHPHQWVEHWZHHQNH\VWDNHKROGHUV
IRUPXWXDO UHFRJQLWLRQRI WUDQVSRUW UHODWHGPRELOLW\ FUHGLWVZLOOEH LPSOHPHQWHG7KH UHVXOWVZLOO FRQWULEXWH WR WKH
XQGHUVWDQGLQJRIVXFFHVVIXOSURPRWLRQRIPXOWLPRGDOWUDYHOEHKDYLRU
7KLVSDSHUSUHVHQWVWKHFRQFHSWRIWKH0RELOLW\&UHGLWV\VWHPDSSURDFKUHVXOWVIURPWKHSLORWWHVWLPSOHPHQWDWLRQVLQ
%RORJQDDQGDQRXWOLQHRIWKHHYDOXDWLRQIUDPHZRUN

3XEOLVKHGE\(OVHYLHU/WG6HOHFWLRQDQGSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI75$

.H\ZRUGV&,9,7$6WUDYHOEHKDYLRUFKDQJHLQFHQWLYHV\VWHPHYDOXDWLRQ

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,QWURGXFWLRQ
7R HQFRXUDJH SHRSOH WR FKDQJH WKHLU WUDYHO EHKDYLRU WRZDUGVPRUH VXVWDLQDEOHPRGHV LV RQH RI WKH
ELJJHVWFKDOOHQJHVLQWLPHVRIFOLPDWHFKDQJH&KDQJHVRIDYDLODEOHWUDYHORSWLRQVLVRQHDOWHUQDWLYHDQG
FKDQJLQJ RI SHRSOH¶V EHKDYLRU ZLWKRXW FKDQJHV LQ WUDYHO RSWLRQV LV WKH RWKHU DOWHUQDWLYH +RZHYHU D
FRPELQDWLRQZRXOGEHPRVWHIIHFWLYHDQGWRDFKLHYHDPXOWLPRGDOPLQGVHW']LHNDQZKLFKPHDQV
WKDWSHRSOHDUHLQIRUPHGDERXWDQGNQRZKRZWRXVHGLIIHUHQWPRGHV7KLVFRXOGEHVHHQDVDFRUQHUVWRQH
RQ WKH ZD\ WR D VXVWDLQDEOH WUDQVSRUW V\VWHP0HDVXUHV WKDW DLP DW FKDQJLQJ WUDYHO EHKDYLRU DUH RIWHQ
GHVFULEHG DV SXVK DQG SXOO PHDVXUHV 3XOO PHDVXUHV PDNH D VSHFLILF PRGH PRUH DWWUDFWLYH DQG SXVK
PHDVXUHVPDNHLW OHVVDWWUDFWLYHRUHYHQSURKLELWHG7KHUHDUHVHYHUDO WKHRUHWLFDODSSURDFKHVWRGHVFULEH
WUDYHO EHKDYLRUPRGLILFDWLRQ DV UHYLHZHG E\*lUOLQJ	 )XMLL  FKRLFH WKHRULHV DWWLWXGH WKHRULHV
VHOIUHJXODWLRQWKHRULHVDQGKDELWIRUPDWLRQWKHRULHV7KHPRVWSRSXODULVWKHWKHRU\RISODQQHGEHKDYLRU
DQGWKHQRUPDFWLYDWLRQPRGHO0XFKVFLHQWLILFOLWHUDWXUHLVDYDLODEOHRQWUDYHOEHKDYLRUPRGLILFDWLRQV
3ROLF\PHDVXUHVWKDWIRFXVRQFKDQJLQJRUUHGXFLQJGHPDQGIRUSULYDWHFDUXVHDUHLPSOHPHQWHGXQGHU
WKHWHUPWUDYHOGHPDQGPDQDJHPHQWRUPRELOLW\PDQDJHPHQW
7KHSUDFWLFHDQGWKHOLWHUDWXUHVKRZWKDWJRRGGHVLJQHGLQFHQWLYHVV\VWHPVZRUNYHU\ZHOO WRFKDQJH
EHKDYLRU ,QFHQWLYHV DUHZLGHO\XVHG DQG UHVHDUFKHGPHDVXUHV /DIIRQW	0DUWLPRUW  ,QFHQWLYHV
DUHHIIHFWLYHEXW WKHTXHVWLRQUHPDLQZKHWKHU WKH\FDQDOVRKHOS WRFKDQJH WUDYHOEHKDYLRUDQGKRZWKH
LQFHQWLYHV\VWHPPXVWEHGHVLJQHG:KDWGRZHNQRZDERXWKRZWRLQIOXHQFHWUDYHOEHKDYLRU"
)URPSV\FKRORJ\ZHNQRZWKDWEHKDYLRUFKDQJHVRQO\WHPSRUDU\ZLWKPRQHWDU\SD\RII±IHHGEDFNRQ
WKH EHKDYLRU LV YHU\ LPSRUWDQW WR EXLOG XS LQWULQVLF PRWLYDWLRQ 7KXV LQ WKH0REL0DUW SURMHFW VSHFLDO
FRQVLGHUDWLRQVKRXOGEHJLYHQWRGHVLJQWKHULJKWOHYHORILQFHQWLYHV)URPSV\FKRORJLFDOUHVHDUFKZHDOVR
NQRZWKDWVPDOOLQFHQWLYHVDUHRIWHQPRUHHIIHFWLYHLQGHYHORSLQJLQWULQVLFPRWLYDWLRQVLQWKHLQGLYLGXDO
:KLOHDODUJHLQFHQWLYHRQO\VWUHQJWKHQVWKHH[WHUQDOPRWLYDWLRQZKLFKGLVDSSHDUZKHQ WKHLQFHQWLYHVLV
QRWORQJHUJLYHQ
7KH FKDOOHQJH DQG WKH UHVHDUFKTXHVWLRQ LV KRZ WRPHDVXUH WKHPRELOLW\ FUHGLWV  YLUWXRXVNP$QG
ZKDW DUH JRRG LQFHQWLYHV WKDW FRQYLQFH SHRSOH WR FKDQJH WKHLU WUDYHO EHKDYLRU" 7R HODERUDWH RQ WKLV
TXHVWLRQVSLORWWHVWZLWK0REL0DUWZHUHGHVLJQHG
7KH RULJLQDO LGHD WR DFKLHYHPRUH VXVWDLQDEOH WUDQVSRUW EHKDYLRU LQ%RORJQDZDV WR XVH WKH IOH[LEOH
PHFKDQLVPIURPWKHSROOXWLRQWUDGLQJLQFOXGHGLQWKHIOH[LEOHPHFKDQLVPRIWKH.\RWRSURWRFRO:KLOVW
WKH(XURSHDQ8QLRQV(PLVVLRQ7UDGLQJ6FKHPH(8(76LQLVEDVHGRQWKHLGHDRIDGHILQHGOHYHO
RI DOORZHG SROOXWLRQ DQG LI D FRPSDQ\ GRHV QRW FRPSO\ZLWK WKLV OLPLW WKHQ VKRXOG ³EX\´ FUHGLWV WKH
IOH[LEOHPHFKDQLVPLVEDVHGRQ9(5YROXQWDU\HPLVVLRQVUHGXFWLRQVWKDQFDQEHWUDGHGDQGH[FKDQJHG
RQ D GHGLFDWHG SODWIRUP DQG ERXJKW E\ VXEMHFW ZLOOLQJ WR FRPSHQVDWH WKHLU HPLVVLRQV 7KH YLUWXRXV
EHKDYLRURIFLWL]HQVZKLFKLPSO\FKDQJHRIWUDQVSRUWPRGDOFKRLFHVWRZDUGVPRUHVXVWDLQDEOHRQHVZLOO
EHPHDVXUHGHYDOXDWHGFHUWLILHGDQGWUDGHGLQRUGHUWRREWDLQFUHGLWVWREHUHLQYHVWHGLQPRELOLW\
(OHPHQWV'HILQLWLRQ
0REL0DUW
0REL0DUWLVRQHRIWKHPHDVXUHVRIWKH&,9,7$60,026$SURMHFW7KHVSHFLILFREMHFWLYHRIWKH
PHDVXUHLVWRVKLIWVRPHV\VWHPDWLFPRYHPHQWVIURPPRWRUL]HGSULYDWHWUDQVSRUWWRSXEOLFRUVXVWDLQDEOH
WUDQVSRUWPRGDOLWLHVVXFKDVIOH[LEOHWUDQVSRUWVHUYLFHFDUSRROLQJFDUVKDULQJRUF\FOLQJ
7KHUHVHDUFKDFWLYLW\DVZHOODVWKHUHODWHGWHVWVDUHEDVHGRQDPRELOLW\FUHGLWPHFKDQLVPLHDV\VWHP
RI UHZDUGLQJ SRVLWLYH EHKDYLRXUV UHODWHG WR WUDQVSRUW DQG WR FRQYHUW WKH &2 VDYHG LQWR ³PRELOLW\
FUHGLWV´WKDWFDQEHWUDGHGIRUWKHEHQHILWRIWKHSURSRVHU7KLVUHZDUGLQJV\VWHPLVLPSOHPHQWHGWKURXJK
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x 7KHGHYHORSPHQWRIIRXUSLORWWHVWVRQVSHFLILFWUDQVSRUWPRGDOLWLHV
x $QDSSURSULDWHPHWKRGRORJ\IRUFDOFXODWLQJWKHDPRXQWRI&2VDYHG
x $FRQYHUVLRQRIWKHVHUHGXFWLRQVLQVRFDOOHGPRELOLW\FUHGLWVZKLFKFDQEHDWWULEXWHGWRSXEOLF
DGPLQLVWUDWLRQVRUSULYDWHFRPSDQLHV
0REL0DUWDLPVWRHYDOXDWHZKHWKHUWKHFUHDWLRQRIWKLVV\VWHPFDQHQFRXUDJHSULYDWHLQGLYLGXDOVDQG
FRPSDQLHVWRDGRSWPRUHVXVWDLQDEOHSUDFWLFHVIURPDQHQYLURQPHQWDOSHUVSHFWLYHRUQRW
$ UHZDUGLQJV\VWHP LVHVWDEOLVKHG LGHQWLI\LQJ ULJKWFRQYHUVLRQ IDFWRUV LQRUGHU WR LQFHQWLYHKDELWXDO
XVHUV DQG WR DWWUDFW QHZ RQHV PXOWLSO\LQJ WKH SRVLWLYH HIIHFWV DQG FKDQJLQJ WKH ZD\ RI WKLQNLQJ RQ
PRELOLW\LVVXHV$FRQYHUVLRQPHWKRGRORJ\DQGWKHFRPSOHWLRQRIWKHWUDGHFLUFOHFDQEHFRQVLGHUHGWKH
PDLQRXWSXWVRIWKHPHDVXUH7KH\DUHGUDIWHGDQGWHVWHGEDVHGRQWKH*XLGHOLQHVIRUWKHGHILQLWLRQDQG
LPSOHPHQWDWLRQRI ORFDODXWKRULWLHV
*+*HPLVVLRQ UHGXFWLRQ VWUDWHJLHV HGLWHGE\ WKH&DUWHVLRQHWZRUN

'HVFULSWLRQRI&$57(6,2QHWZRUN
,WDO\UDWLILHG.\RWR3URWRFRODQGDVVXPHGDVDQDWLRQDOREMHFWLYH WKHUHGXFWLRQRIJUHHQKRXVHJDVHV
HPLVVLRQVRIUHIHUUHG WR OHYHO7R UHVSHFW WKLVFRPPLWPHQW LQSHULRG WKH ,WDOLDQ
HPLVVLRQVFRXOGQRWH[FHHGWKH0W&2HT2QDQ\HDUO\EDVLVWKLVREMHFWLYHFRUUHVSRQGWR0W
&2HT7KH UHGXFWLRQRI PLOOLRQVRI WRQVRI*+*HPLVVLRQVZLOO EH DFKLHYHGE\ LQGXVWULDO VHFWRU
WKURXJK WKH (XURSHDQ (PLVVLRQ 7UDGLQJ 6FKHPH 'LUHFWLYH (76 &( )RU WKH UHPDLQLQJ 
PLOOLRQV RI WRQV FRXOG EH LPSOHPHQWHG VRPH NLQGV RI FRRSHUDWLRQ DPRQJ JRYHUQPHQW UHJLRQDO
DXWKRULWLHVDQG ORFDOERGLHV)RU WKLV UHGXFWLRQPDLQ LQYROYHGVHFWRUVDUH WUDQVSRUWVEXLOGLQJVDQG WKH
SURPRWLRQRIHFRHIILFLHQF\LQLQGXVWULDODQGFLYLOFRQVXPSWLRQV
5HJLRQDODXWKRULWLHVDQGORFDOERGLHVKDYHLPSRUWDQWFRPSHWHQFHVUHODWHGWRWKHVHVHFWRUV6RPHORFDO
DXWKRULWLHV KDYH DFWHG LQ DGYDQFH WKURXJK WKH DGRSWLRQ RI YROXQWDU\ WRROV DLPHG WR TXDQWLILFDWLRQ
SODQQLQJFRPPXQLFDWLRQDQGYDORUL]DWLRQRIUHGXFWLRQDQGFRPSHQVDWLRQDFWLRQV
&DUWHVLR1HWZRUNLVFRPPLWWHGWRVXUYH\DQGDQDO\]HWKHSRVVLEOHFRQWULEXWLRQRIUHJLRQDODXWKRULWLHV
DQGORFDOERGLHVWRDFFRPSOLVK.\RWRWDUJHWDQGWRLGHQWLI\FRPPRQPHWKRGVWRUHSRUWDQGTXDQWLI\WKH
UHVXOWV ,W LV SURPRWHG E\ VL[ ,WDOLDQ UHJLRQDO DXWKRULWLHV (PLOLD5RPDJQD /D]LR /LJXULD /RPEDUG\
7XVFDQ\DQG6DUGLQLDDQGLVRSHQWRSXEOLFDQGSULYDWHDFWRUV&DUWHVLRQHWZRUNFXUUHQWO\LQYROYHVPRUH
WKDQRUJDQL]DWLRQVIURP,WDOLDQUHJLRQV
7KHQHWZRUNLVDLPHGWRUHDFKDQGSURPRWHFROOHFWLYHVROXWLRQVLQFOXVWHUVXVWDLQDEOHPDQDJHPHQWLQ
ERWKLQGXVWULDODQGXUEDQDUHDVLQRUGHUWRLPSURYHH[LVWLQJV\QHUJLHV
&DUWHVLR WRSLFVDUHFOXVWHUDSSURDFK WR(0$6(FR0DQDJHPHQWDQG$XGLW6FKHPH(FRLQGXVWULDO
SDUNVSURGXFWVXSSO\FKDLQSROLFLHVJRYHUQDQFHDQGFOLPDWHFKDQJH
7KHVWUDWHJ\RXWOLQHGLQWKHSURSRVHGJXLGHOLQHVE\&DUWHVLR1HWZRUNDQVZHUVWRWKHPRVWUHFHQWSROLF\
DFWV LVVXHG E\ (XURSHDQ &RPPLVVLRQ DERXW ILJKWLQJ &OLPDWH &KDQJH SULPDULO\ WKH:KLWH 3DSHU RQ
DGDSWLQJWR&OLPDWH&KDQJH>&20ILQDO@
7KHUHVHDUFKSKDVH
0REL0DUW LQFOXGHV IRXU GLIIHUHQW SURMHFWV RI*+* UHGXFWLRQZKLFK DUH GHYHORSHG DFFRUGLQJ WR WKH
PHWKRGRORJLFDO UHTXLUHPHQWV UHOHYDQW WR WKH YDOLGDWLRQ RI WKH UHGXFWLRQ TXRWDV 7KH WHVWLQJ SKDVH LV
IROORZHG E\ DPRQLWRULQJ RQH DLPHG DW DVVHVVLQJ WKH VWDWH RI WKH SLORW SURMHFWV ERWK LQ UHODWLRQ WR WKH
REMHFWLYHVVHWERWKWKHRSHUDWLQJDQGWKHEHQHILWVDFFRXQWLQJPHWKRGV
6XSHUYLVLRQDQGDXWKHQWLFDWLRQDFWLYLWLHVDUHFRQGXFWHGE\WKHPHWKRGRORJLFDOSRLQWRIYLHZGXULQJWKH
WHVWLQJ SKDVH E\ DQ H[WHUQDO DFDGHPLF DXGLWRU WKDW FDQ FRQILUP WKH FRQVLVWHQF\ RI0REL0DUWZLWK WKH
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&DUWHVLR JXLGHOLQHV DQG LGHQWLI\ WKH H[SHULPHQWDO WHVWV DV *+* UHGXFWLRQ SURMHFWV DV GHILQHG E\ WKH
VDPHJXLGHOLQHVDVVXPLQJWKHSRVVLEOHYDOLGDWLRQRIWKHFRUUHVSRQGLQJUHGXFWLRQTXRWDVZKLFKPD\EH
HQWHUHGLQDK\SRWKHWLFDOUHJLVWHU
7KH VXSHUYLVLRQ DQG DXWKHQWLFDWLRQ DFWLYLWLHV DUH HVSHFLDOO\ IRFXVHG RQ REMHFWLYHV RI HPLVVLRQV
UHGXFWLRQVJHQHUDOHOLJLELOLW\UHTXLUHPHQWVDGGLWLRQDOLW\EDVHOLQHUHIHUHQFHDQGPRQLWRULQJ


)LJ2YHUYLHZ0REL0DUWSLORWDFWLRQV
)OH[LEOH7UDQVSRUW6HUYLFHVDSLORWWHVWRQFRO%86±/D1DYHWWDGHO%RUJR
FRO%86±/D1DYHWWDGHO%RUJR LVDQH[SHULPHQWDOVHUYLFHRIXUEDQSXEOLF WUDQVSRUW OLQHGHOLYHUHG
VLQFH-XQHLQDQHLJKERUKRRGGLVWULFWLQ%RORJQDSUHYLRXVO\QRWVHUYHGE\XUEDQEXVHVFRO%86FDQ
EHERRNHGE\SKRQHDQGDOORZVZRUNHUVVWXGHQWVDQGUHVLGHQWVWRPRYHLQVLGHWKHGLVWULFWRUWREHOLQNHG
ZLWK WKH PDLQ OLQHV RI SXEOLF WUDQVSRUW DQG WKH PDLQ VHUYLFHV RI WKH GLVWULFW ,W LV WKHUHIRUH D )OH[LEOH
7UDQVSRUW6HUYLFHRSHUDWHGDFFRUGLQJWRLWLQHUDULHVDQGVFKHGXOHVZKLFKDUHDJUHHGDWWKHWLPHRIERRNLQJ
E\SKRQHEHWZHHQ WKHXVHUVDQG WKH WHOHSKRQHRSHUDWRUV7ULSVFDQRQO\EHERRNHGDPRQJEXV VWRSVRI
GLIIHUHQWFRORUVUHIHUULQJWRWZRGLIIHUHQWDUHDVHJIURPEOXHWRUHGRUYLFHYHUVD7KLVUHVWULFWLRQZDV
LPSOHPHQWHGZLWKWKHDLPWRDYRLGVKRUWWULSVWKDWFDQEHHDVLO\PDGHE\ZDONLQJ

 
)LJDFRO%86DUHDRIVHUYLFHZLWKGHWDLOVRIEXVVWRSVGLYLGHGLQWRUHGRQHVFHQWUDOVDQGEOXHRQHVSHULSKHUDOVELPDJHRI
WKHEXV

7KHFULWHULRQRIDGGLWLRQDOLW\RQHRIWKHIXQGDPHQWDOUHTXLUHPHQWVRIWKHUHGXFWLRQSURMHFWVXQGHUWKH.\RWR3URWRFROSURYLGHV
WKDWDFWXDOHPLVVLRQVDVVRFLDWHGZLWKDUHGXFWLRQDFWLRQVKRXOGEHORZHUWKDQWKRVHZKLFKZRXOGKDYHKDGZLWKRXWWKHLQWHUYHQWLRQ
LWVHOIRULQDVLWXDWLRQRIEXVLQHVVDVXVXDO
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7KH SLORW DFWLRQ ZDV ODXQFKHG E\ 650 ZLWK WKH LQLWLDWLYH QDPHG ³)DOO LQ ORYH ZLWK FRO%86 ± /D
QDYHWWD GHO %RUJR´ 'XULQJ WKH 9DOHQWLQH¶V ZHHN IURP WK WR WK RI )HEUXDU\  FRO%86 ZDV
DYDLODEOH IRUIUHH WRDOO WKHFLWL]HQVWKDWZDQWHGWRXVHLW IRUWKHLUGDLO\WULSV)XUWKHUPRUHDVDGGLWLRQDO
LQFHQWLYH WR JUDWXLWRXVQHVV XVHUV FRXOG KDYH EHHQ UHZDUGHG ZLWK D PRQWKO\ WLFNHW E\ VLPSO\ KDYLQJ
ERRNHGDQGXVHGFRO%86GXULQJ9DOHQWLQH¶VZHHN
7KHDLPRI WKH LQLWLDWLYHZDV WR UDLVHDZDUHQHVVRQFRO%86VHUYLFH LQYLWLQJFLWL]HQV WRD IUHH WULDO LQ
RUGHUWRLQFUHDVHWKHXVHRISXEOLFWUDQVSRUW7KHSLORWZHHNZDVSUHFHGHGE\DWZRZHHNEXONDGYHUWLVLQJ
FDPSDLJQ
7KHSLORWWHVWZDVDGYHUWLVHGVLQFHWKHHQGRI-DQXDU\E\
x 'LUHFWPDLOLQJWRZDUGVWKHSHRSOHWKDWSURYLGHGSHUVRQDOGDWDGXULQJWKHVXUYH\
x $VL]HGIO\HUVSRVWHGRQWKHSXEOLFEXOOHWLQERDUGVRIWKH%RUJR3DQLJDOHGLVWULFW
x $VL]HGSODVWLFIO\HUVSRVWHGRQWKHPRVWXVHGFRO%86VWRSV
x 1HZVRQWKH%RUJR3DQLJDOHGLVWULFW¶VZHEVLWH
)LUVWVLJQLILFDQWUHVXOWVRIWKHLQLWLDWLYHZHUHDOUHDG\REWDLQHGDIWHUWKHGLVVHPLQDWLRQFDPSDLJQRIWKH
LQLWLDWLYH³)DOOLQORYHZLWKFRO%86±/DQDYHWWDGHO%RUJR´VWDUWHGDWWKHHQGRI-DQXDU\DQGJRRGUHVXOWV
LQ WHUPV RI SDUWLFLSDWLRQ ZHUH UHJLVWHUHG GXULQJ WKH LQLWLDWLYH DQG DIWHU LW 7KH DYHUDJH QXPEHU RI
SDVVHQJHUV LQSHUPRQWKZDVDVLPLODUQXPEHURISDVVHQJHUVZDVUHJLVWHUHG LQ-DQXDU\
ZKHQWKHQXPEHURISDVVHQJHUVZDV,Q)HEUXDU\ZLWKWKHKHOSRIWKHSLORWZHHNDQGDERYHDOORIWKH
UHODWHGSURPRWLRQDOFDPSDLJQSDVVHQJHUVXVHGFRO%86LQFUHDVLQJWKHDYHUDJHQXPEHURISDVVHQJHUV
SHUGD\IURPWR
7KHSLORWZHHNUHJLVWHUHGDJRRGUHVXOWLQWHUPRIQXPEHURISDVVHQJHUVLIFRPSDUHGZLWKDQDYHUDJH
QXPEHUDQGZLWKWKHILUVWZHHNRIVHUYLFH-XQH
 
)LJDDYHUDJHQXPEHURISDVVHQJHUVSHUZHHNRQFRO%86LQ)HEUXDU\-DQ±0DU±7RWSD[EFRPSDULVRQDPRQJ
FRO%86SDVVHQJHUVGXULQJILUVWZHHNRIVHUYLFHDYHUDJHZHHNDQGSLORWZHHN
,Q RUGHU WR TXDQWLI\ WKH UHGXFHG &2 DQG WKH DGGLWLRQDOLW\ UHTXLUHG E\ &DUWHVLR JXLGHOLQHV ZH
FRPSDUHGWKHLPSDFWRIWKHWUDYHOEHKDYLRUEHIRUHKDELWDQGDIWHUSLORWZHHN5HVXOWVZHUHSRVLWLYHLQ
WHUPVRI&2UHGXFWLRQ
7KH NH\ WR SURPRWH WKH VKLIW IURP LQGLYLGXDO PRELOLW\ WR FROOHFWLYH RQH LV FRPPXQLFDWLRQ :H
DFNQRZOHGJHG LQ IDFW WKDW WKH QXPEHU RI SDVVHQJHUV SHU GD\ DOUHDG\ VWDUWHG WR LQFUHDVH GXULQJ WKH
DGYHUWLVLQJ FDPSDLJQ 7KH LQFUHDVHG DZDUHQHVV DERXW REMHFWLYHV OHVV SROOXWLRQ OHVV WUDIILF FRVW
RSWLPL]DWLRQHQFRXUDJHGWKHXVHRIWKHVHUYLFH7KHGDWDFROOHFWHGE\VXUYH\DOORZHGDGHHSDQDO\VLVRI
FRVWVEHQHILWVDQGDQLQIRUPHGGHFLVLRQDERXWWKHIXWXUHRIWKHVHUYLFHLWVHOI7KDQNVWRGDWDDQDO\VLVZH
GLVFRYHUHGWKDWRQO\IHZSHRSOHDEDQGRQHGWKHFDUWRXVHWKHVHUYLFHZKLOHPRVWXVHUVKDGQRDOWHUQDWLYHV
VWXGHQWVHOGHUO\GLVDEOHGWR)76$VDVLGHHIIHFW WKLVDOVRFRQILUPVWKH)76DVDQLPSRUWDQWWRROWR
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ILJKWDJDLQVWVRFLDOH[FOXVLRQHVSHFLDOO\XVHIXOLQORZGHQVLW\DUHDDQGWRDFWDVDIHHGHUIRUWKHPDLQEXV
VHUYLFHRUWRWUDLQVWDWLRQV
&LWL]HQVE\%LF\FOH
&LWL]HQVE\%LF\FOHLVDQLQLWLDWLYHRUJDQL]HGE\650ZLWKWKHDLPRIHQFRXUDJLQJWKHXVHRIELF\FOHV
DQGUDLVHDZDUHQHVVRIFLWL]HQVWRWKHWKHPHRIVXVWDLQDEOHPRELOLW\
7KH SLORW LQLWLDWLYH ZDV VWDUWHG ZLWK D TXHVWLRQQDLUH GXULQJ WKH (XURSHDQ0RELOLW\:HHN  DQG
HYHQWV OLQNHG WR LW2Q WKLVRFFDVLRQSHRSOHZHUH LQWHUYLHZHGRIZKLFKKDYHVKRZQLQWHUHVW LQ
SDUWLFLSDWLQJLQWKHSLORW5HVSRQGHQWVZHUHDVNHGWRLQGLFDWHRQDQDSSURSULDWHDYHUDJHZHHNO\FKDUWWKH
PRYHPHQWVWKHPRWLYHDQGWKHPHDQVRIWUDQVSRUWXVHG
2Q0D\WKHFDPSDLJQLWVHOINLFNHGRIISUHFHGHGE\DVHULHVRIDZDUHQHVVFDPSDLJQVWKURXJK
SUHVVUHOHDVHVDQGVRFLDOQHWZRUNV3DUWLFLSDQWVZHUHDVNHGWRUHFRUGWKHPRYHPHQWVFDUULHGRXWIRUWZR
ZHHNVRQDVSHFLDOGLDU\RYHUDSHULRGRIZHHNV
3DUDOOHOVWHSVZHUHWDNHQWRDFWLYDWHDSURILOHRQ(QGRPRQGRFRPVLWHVSHFLDOL]HGLQ*36WUDFNLQJIRU
VSRUWVDFWLYLWLHV)ROORZLQJDVSHFLDODJUHHPHQW(QGRPRQGRKDVSURYLGHG650DVLWHVSHFLILFDOO\FUHDWHG
IRU WKHFDPSDLJQ³%RORJQDFLWL]HQVE\ELF\FOH´ ZZZHQGRPRQGRFRPFDPSDLJQPLPRVD WKURXJK WKH
ZHEVLWHLVVWLOODYDLODEOHWRGRZQORDGIRUIUHHDPRELOHDSSOLFDWLRQIRU*36WUDFNLQJRIZRUNRXWVDQGWULSV
LQFOXGLQJWKHF\FOLQJWUDQVSRUWDWLRQWKHRQO\UHOHYDQWDFWLYLW\ZLWKLQWKDWFDPSDLJQ
,QFHQWLYHVDQGSUL]HVVWULFWO\UHODWHGWRF\FOLQJZHUHIRUHVHHQDVZHOODVDORWWHU\DPRQJSDUWLFLSDQWV

 
)LJDVFUHHQVKRWRI(QGRPRQGRFRPZHEVLWHEFDPSDLJQORJR
7KHSLORWUHVXOWVLQWHUPVRIHPLVVLRQUHGXFWLRQZHUHEDVHGRQDUHVWULFWHGJURXSRISDUWLFLSDQWVWRWKH
SLORWWKDWZHUHLQWHUYLHZHGWZLFHVLQFHWKH\SDUWLFLSDWHGLQWKHSLORWILQDOVWDJH
1SDUWLFLSDQWVZHUHDVNHGWRUHFRUGWKHPRYHPHQWVFDUULHGRXWIRUZHHNVRQDVSHFLDOGLDU\RYHU
DSHULRGRIZHHNV$LPRILQFHQWLYHVZDVWRVWLPXODWHF\FOLQJLQVWHDGRIXVLQJSULYDWHPRWRUL]HGPHDQV
RIWUDQVSRUW:HGLVFRYHUHGWKDWDSSDUHQWO\WKHXVHRIELF\FOHGHFUHDVHG
5HDVRQVWRH[SODLQWKLVFDQEHILQGLQVHYHUDOILHOGV2QHRIWKHUHDVRQLVSUREDEO\GXHWRWKHIDFWWKDW
LQ-XQHWKHSLORWVWDUWHGRQUGRI0D\DQGHQGHGRQWKRI-XQHWKHDPRXQWRISUHFLSLWDWLRQZDV
ZHOODERYHWKHDYHUDJHIRUWKHSHULRGPPRIUDLQYHUVXVWKHDYHUDJHRI7KLVKXJHDPRXQWRI
UDLQSUREDEO\DIIHFWHGVRPHKRZPRGDOFKRLFHLQIDYRURIFDUXVH
$QRWKHULPSRUWDQWHOHPHQWLVIRUVXUHWKHGLIIHUHQFHDPRQJWKHWZRPHWKRGRORJLHVRIGDWDFROOHFWLQJ
HVWLPDWLQJ EHIRUH VXUYH\ DQG UHSRUWLQJ SLORW VXUYH\ 7KLV XQZLOOHG DVVHVVPHQW HUURU OHG ILUVWO\ WR D
QHJDWLYH UHVXOW LQ WHUPVRI&2HPLVVLRQVEHIRUHDQGGXULQJ WKHSLORW'XULQJ WKH VLQJOHGLDU\DQDO\VLV
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DOVRWKHKDELWXDOKRPHRIILFHPLOHDJHZHUHXQGHUHVWLPDWHGDFRPPRQGHIRUPHGSHUFHSWLRQDERXWFDUXVH
ZDVLGHQWLILHG7KXVDQDGMXVWPHQWWRDRIPD[LPXPGLIIHUHQFHDPRQJHVWLPDWHGDQGUHSRUWHGGDWD
KDVEHHQDVVXPHG


)LJ*UDSKLFUHSUHVHQWDWLRQRIGDWDFROOHFWHGEHIRUHDQGGXULQJWKHSLORW
$VVHVVLQJ LQGLYLGXDOEHKDYLRURISDUWLFLSDQWVD VPDOOJURXSRI WKHPUHGXFHGPRWRUL]HGPLOHDJHDQG
LQFUHDVHGF\FOLQJPRGDOVKLIWLQJWKDWFUHDWHVDGGLWLRQDOLW\,QWHUPVRI&2HTXLYDOHQWHPLVVLRQVVDYHG
XVLQJ WKH YDOXHV GHWHUPLQHG E\ FDOFXOHWWH ZZZDGHPHIU DQG DGDSWHG WR ORFDO QHHGV D FRPELQHG
WUDQVSRUWIRRWSULQWSHUNPKDVEHHQFDOFXODWHGIRUHDFKWKHSDUWLFLSDQWEDVHGRQNJRI&2LVVXHG
SHUNPE\FDUDQGNJRI&2LVVXHGE\PRWRUELNH
%DVHGRQWKLVIRRWSULQWDQGRQYLUWXRXVPLOHDJHDFDOFXODWLRQRQ&2HTXLYDOHQWVDYLQJVLVSRVLWLYH
7KHPDLQUHDVRQIRUEHKDYLRXUDOFKDQJHZDVQRWHFRQRPLFDOWKHPRWLYDWLRQDQGWKHVKDUHGREMHFWLYH
RI&2UHGXFWLRQZHUHYHU\LPSRUWDQWWRDOOLQYROYHGXVHUV$OVRWKH³FKDOOHQJHPHFKDQLVP´ODXQFKHGYLD
(QGRPRQGRZHEVLWHZRUNHGYHU\ZHOOWHDPVUHSUHVHQWLQJWKHGLIIHUHQWDUHDVRIWKHFLW\ZHUHFUHDWHG
DQGWKHPLOHDJHGRQHZHUHXSGDWHGLQUHDOWLPHDOORZLQJ WKHFKDOOHQJHPRQLWRULQJ$ILQDOHYHQWLQWKH
PDLQVTXDUHRI%RORJQDDOORZHGDPHHWLQJDPRQJDOOWKHSDUWLFLSDQWVELF\FOHVZHUHDVVLJQHGWRPRVW
YLUWXRXVZKLOHDQRWKHURQHDQGDVHWRIPLQRUSUL]HVZHUHUDIIOHG
$ VSHFLILF LVVXH LV UHODWHG WR WKH PHDVXUHPHQW V\VWHP DIWHU WKH SLORW LW LV QRZ FOHDU WKDW SXQFWXDO
PHDVXUHPHQW IRUHVHHQ IRU ELJ LQGXVWULDO SODQWV FDQQRW EH DSSOLHG WRXW FRXUW WR PRELOLW\ VHFWRU VXFK
VSHFLILF PHDVXUHPHQW UHTXLUHV D UHOHYDQW DPRXQW RI UHVRXUFHV LQ WHUP RI WLPH DQG PRQH\ $ QHZ
PHWKRGRORJ\KDVWREHDSSOLHGEDVHGXSRQORFDOGHWDLOHGVWDWLVWLFVDQGPRGHOVRQFDUXVHDQGDYHUDJH
SROOXWLRQ SHU NP SHU LQKDELWDQWV D XUEDQ F\FOLVW VDYHV &2 LWVHOI ZLWKRXW WKH QHHG WR GHPRQVWUDWH
DGGLWLRQDOLW\%\ WKLVZD\HYHQVPDOOJURXSVRU LQGLYLGXDOVFDQPHDVXUH*+*HPLVVLRQUHGXFWLRQ WKXV
DSSO\LQJWKH0REL0DUWFRQYHUVLRQPHWKRGRORJ\
&DUSRROLQJDPRQJHPSOR\HHVRI(PLOLD5RPDJQDUHJLRQ
,Q0REL0DUWFDUSRROLQJJURXSVZHUHDUUDQJHGZLWKLQDELJSXEOLFERG\(PLOLD5RPDJQD5HJLRQ
,Q RUGHU WR LGHQWLI\ DYDLODEOH YROXQWHHUV 650 DQG WKH (PLOLD5RPDJQD 5HJLRQ0RELOLW\0DQDJHU
FRQGXFWHGDQLQIRUPDWLRQFDPSDLJQDPRQJWKHHPSOR\HHVXVLQJWKHLQWUDQHWDURDGVKRZDQGWKHZHEVLWH
DOUHDG\DFWLYDWHGWKDWSURPRWHVWKHFUHDWLRQRIFUHZVIRUFDUSRROLQJFRPSDQ\
$VSHFLILFRQERDUGGHYLFH$=UHJRORDQGDPLFURFKLSFDUGDOORZKLJKO\DFFXUDWHGHWHFWLRQRI WULSV
PDGHLQVKDULQJDQGFRQVHTXHQWO\DQH[DFWDFFRXQWLQJRI&2VDYHG
)RUHDFKFUHZ$=UHJRORLVDEOHWRFROOHFWDOOWKHQHHGHGGDWDIRU0REL0DUWFDUSRROLQJSXUSRVHWKDQNV
WRVPDUWFDUGXVH)LUVWSDVVHQJHUWKDWPDNHFKHFNLQLVFRQVLGHUHGWKHGULYHUWKXVWKHFDURSHUDWLQJLVWKDW
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DVVRFLDWHGWRWKHGULYHULQLWVSURILOH7KHRWKHUVWKDWFKHFNLQDUHDXWRPDWLFDOO\SDVVHQJHUV$WWKHHQGRI
WKHWULSHDFKSDVVHQJHUKDVWRFKHFNRXWVRWRDOORZDSXQFWXDOUHJLVWUDWLRQRINPGRQHRQERDUGIRUHDFK
SDVVHQJHU
$WWKHHQGRIHDFKPRQWKWKHVHUYHUFDOFXODWHVWKHDPRXQWRIYLUWXRXVPLOHDJHIRUHDFKFUHZDQGIRU
HDFK VXEVFULEHU 7KH V\VWHP LV DOVR DEOH WR FDOFXODWH WKH DPRXQW RIPRQH\ WKDW HDFK SDVVHQJHU VKRXOG
FKDUJHDQGWRPDNHWKHFRVWVFOHDULQJ,QFHQWLYHVDUHIRUHVHHQLQRUGHUWRLQYLWH(PLOLD5RPDJQD5HJLRQ
HPSOR\HHVWRSDUWLFLSDWHVXFKDVIUHHSDUNLQJDQGOHLVXUHSDFNDJHV

 
)LJD5HJLRQH(PLOLD5RPDJQDHPSOR\HHV¶KRPHRULJLQE([DPSOHRIRQHSRWHQWLDOFUHZDPRQJYROXQWHHUVZLWK
LQIRUPDWLRQRQZRUNVKLIWVSRVVLEOHURXWH\HDUO\PRQH\VDYLQJDFFRUGLQJWRWKHDYHUDJHRFFXSDQF\RIWKHFDU
+HUHLVDVKRUWGHVFULSWLRQRIWKHSLORWSKDVHV
x 5HFUXLWLQJWKHFDUSRROLQJYROXQWHHUVGXULQJWKH(XURSHDQPRELOLW\ZHHNWKH5HJLRQHPSOR\HHV
ZHUHFRQWDFWHGGHVNLQIURQWRIWKHKHDGTXDUWHUVRIWKH5HJLRQH(PLOLD5RPDJQDYLDLQWUDQHWZLWKWKH
VXSSRUWRIWKH0RELOLW\0DQDJHU
x YROXQWHHUVRIZKLFKZLOOLQJWRSDUWLFLSDWHDVSDVVHQJHUVDVGULYHUVDQGIRUERWKUROHV
x $QDO\VLVRISRWHQWLDOSDWKVFUHZVSRWHQWLDOXVHUVLQFUHZV±LQZDLWLQJOLVW
x 3LORWVWDUWLQJDQGGDWDFROOHFWLRQ
x 9ROXQWHHUDZDUGLQJ
$ILUVWGLUHFWLQFHQWLYHLVWKHPRQH\VDYLQJWKDWFRPSRQHQWVRIWKHFUHZFDQDFKLHYHE\LPSOHPHQWLQJ
WKHFDUSRROLQJV\VWHPLWVHOIDQGDVHFRQGLQFHQWLYHLVDIUHHUHVHUYHGSDUNLQJIRUHDFKFUHZRIFDUSRROHUV
FORVHWRWKHRIILFHYHQXH'XHWRWKHIDFWWKDWPDQ\RIWKHSRWHQWLDOFDUSRROHUVZHUHFRPPXWHUVWUDYHOOLQJ
IURPRWKHUPXQLFLSDOLWLHVRUFRXQWLHVPRELOLW\UHODWHGUHZDUGVZHUHFRQVLGHUHGLPSURSHUDQGGLIILFXOWWR
EHH[SORLWHG7KHSUL]HVZHUHWKHUHIRUHLGHQWLILHGLQ³OHLVXUHSDFNDJHV´WREHDWWULEXWHGWRWKHWKUHHPRVW
YLUWXRXVFDUSRROHUVDQRWKHUDGGLWLRQDORQHLVDVVLJQHGE\ORWWHU\DPRQJDOOWKHSDUWLFLSDQWV
,QRUGHUWRDVVLJQWKHSUL]HVWKHYLUWXRXVPLOHDJHZDVFDOFXODWHGDVIROORZV

7ULS
VHFWLRQ

VHFWLRQ

VHFWLRQ

VHFWLRQ

VHFWLRQ

*DFWXDO
PLOHDJH
UXQ
+YLUW
PLOHDJH
SHUXVHU
,XVHU
FRHIILFLHQW
, +*
$ 0LOHDJHSHUVHFWLRQ        
% 8VHU$OID        
& 8VHU%HWD        
' 8VHU*DPPD        
) $%&'
9LUWXRXVPLOHDJHSHUFUHZ        
7DEOH([DPSOHRIFDOFXODWLRQRIYLUWXRXVPLOHDJHLQRUGHUWRFDOFXODWHWKHXVHUFRHIILFLHQW
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7KHILUVWOHVVRQVOHDQWLQRUGHUWRVWDUWXSDVXFFHVVIXOH[SHULHQFHLVWRLQYROYHDELJFRPSDQ\EHWWHULI
DORFDOJRYHUQPHQWDOERG\ZLWKDQKXJHQXPEHURIHPSOR\HHVZKRGRQRWZRUNLQVKLIWV:RUNVKLIWV
KDYHWREHFRQVLGHUHGDVEDUULHUVLQPDWFKLQJWKHWUDQVSRUWQHHGV0REL0DUW&DU3RROLQJILUVWDWWHPSWZDV
IDLOHG EHFDXVH LW LQYROYHG WKH ORFDO+HDOWK 6HUYLFH FRPSDQ\ EXWZRUN VKLIWV KDYH KLQGHUHG WR VWDUW WKH
SLORW$QRWKHUNH\IDFWRULV WKHDYDLODELOLW\RISDUNLQJVSDFHLQWKHRIILFHSUR[LPLW\ WKH LPSRVVLELOLW\WR
SDUNRUDWOHDVWYHU\H[SHQVLYHFDUSDUNDUHVWURQJHQFRXUDJHPHQWIRUFDUSRROHUVHVSHFLDOO\LIOLQNHGWR
WKHRIIHURIUHVHUYHGVWDOOVIRUWKHPLQWKHSUR[LPLW\RIWKHEXLOGLQJ
8VHOHVVWRVD\WKDW WKHGLVWDQFHRIWKHHPSOR\HHIURPWKHRIILFHVKRXOGEHPHDQLQJIXOWRSURGXFHDQ
HFRQRPLFVSDUHZKLFKLVWKHUHDOIRUFHWRLQYROYHWKHSRROHUVDVWKH\ZLOOELQGWKHLUPRYHPHQWIUHHGRP
LQRUGHUWRDUUDQJHWKHWULSVZLWKRWKHUSHRSOH2WKHULPSRUWDQWIDFWRUVDUHWKHDYDLODELOLW\RIDUHFRYHU\
SODQLQFDVHWKHGULYHUFDQQRWFRQILUPWKHUHWXUQWULSVXFKDVWKHSRVVLELOLW\WRXVHWKHFRPSDQ\IOHHWRU
KDYHDWGLVSRVDODUHQWHGFDU
&DUVKDULQJPDQDJHGE\$7&LQ%RORJQDDUHD
%RORJQD LVRQHRI WKH ILUVWFLWLHVRIIHULQJFDU VKDULQJVHUYLFH LQ ,WDO\ VLQFH$XJXVWDIWHUVRPH
SLORW WULDOV DQG D EULHI UXQQLQJLQ SHULRG FDU VKDULQJ LV QRZ D IXOO\ RSHUDWLRQDO UHDOLW\ 7KH VHUYLFH LV
FXUUHQWO\SHUIRUPHGE\$7&ORFDOSXEOLFWUDQVSRUWFRPSDQ\LQ%RORJQDDQGWDNHVSDUWLQWKH,&6JURXS
³&DU6KDULQJ,QLWLDWLYH´LQYROYLQJVHYHUDO,WDOLDQFLWLHVZKHUHFDUVKDULQJVHUYLFHKDVEHHQFDUULHGRXW
$WWKHPRPHQWWKHFDUUHQWDOIOHHWLVFRPSRVHGRIDERXWYHKLFOHVDYDLODEOHLQWKHXUEDQDUHDDQGLQ
WKH SURYLQFH 7KH V\VWHP QRZ KDV DERXW PHPEHUV (YHQ WKRXJK FDU VKDULQJ LV LPSOHPHQWHG LQ
VHYHUDO,WDOLDQFLWLHVWKHEDVLFFRQFHSWRIWKHV\VWHP³XVHDFDUZLWKRXWRZQLQJLW´LVH[WUHPHO\LQQRYDWLYH
LQ ,WDO\  7KH FDU LV LQ IDFW D VWDWXV V\PERO DQG LW¶V H[WUHPHO\ KDUG IRU SHRSOH WR FRQVLGHU LW RQO\ DV D
WUDQVSRUWPHDQ
7KHUHFUXLWLQJIRUWKHFDUVKDULQJSLORWZDVGRQHRQSXEOLFHYHQWVGHGLFDWHGWRFDUVKDULQJKHOGLQ-XQH
DQG6HSWHPEHU$ WRWDOQXPEHURITXHVWLRQQDLUHVZHUH ILOOHG LQ2Q WKH WRWDORISULYDWH
XVHUVDQGFRPSDQ\H[SUHVVHGWKHZLOOLQJWRSDUWLFLSDWHWRSLORWWHVW

 
)LJD&DU6KDULQJUHVHUYHGSDUNLQJSODFHVLQWKHXUEDQDQGELQWKHSURYLQFLDODUHD
7KH SLORW DFWLRQ RQ FDU VKDULQJ LV EDVHG RQ D ³%ULQJ D IULHQG´PHWKRGRORJ\ 6HYHUDO VWXGLHV RQ FDU
VKDULQJVHUYLFHGHPRQVWUDWHWKDWLWDOORZVDFRQVLGHUDEOHUHGXFWLRQRIHPLVVLRQIRUWKHIROORZLQJUHDVRQV
x 7KHFDUVKDULQJIOHHWLVFRPSULVHGRIYHKLFOHVWKDWPHHWWKHORZHVWSRVVLEOHHPLVVLRQLQWKHLUUHVSHFWLYH
YHKLFOHFODVV&DUVKDULQJYHKLFOHVRIWHQUXQRQQDWXUDOJDV
x &XVWRPHUVRIFDUVKDULQJVHUYLFHVUHGXFHWKHLUNLORPHWHUVWUDYHOOHGE\FDUVLJQLILFDQWO\DVWKH\PDNH
PRUHUDWLRQDOWUDYHOFKRLFHVLQFOXGLQJPRUHUDWLRQXVHRISDUNLQJVSDFH
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x 5HGXFWLRQVDOVRGHULYHIURPWKHH[SHFWHGJDSLQWHFKQRORJ\DQGPDLQWHQDQFHEHWZHHQVKDUHGFDUVDQG
SULYDWHFDUVDVVWDWHGE\WKH(8)HGHUDWLRQIRU7UDQVSRUWDQG(QYLURQPHQW
)RU WKHVH UHDVRQV WKH KLJKHU LV WKH QXPEHU RI VXEVFULEHUV WKH ELJJHU LV WKH SRWHQWLDO LPSDFW RI
HPLVVLRQUHGXFWLRQSURGXFHGE\WKHVHUYLFH,QFHQWLYHVDUHIRUHVHHQERWKIRUWKHQHZVXEVFULEHUVDQGIRU
WKHSUHVHQWHUV5HZDUGVOLQNHGWRVXVWDLQDEOHPRELOLW\DUHSURYLGHGWRWKHVXEVFULEHUVWRWKHVHUYLFHWKDW
ZLOOEULQJQHZPHPEHUVZLWKLQPRQWKVIURPWKHVWDUWRIWKHSLORWWHVW
3LORWILQDOGDWDZLOOEHDYDLODEOHLQ'HFHPEHU$VWKHSLORWLVVWLOORQJRLQJZHFDQQRWGUDIWILQDO
FRQFOXVLRQV \HW$Q\ZD\ZH GLVFRYHUHG WKDW WKHSXQFWXDOPHWKRGRORJ\RI FRPSDULVRQ EHIRUH DQG DIWHU
PLOHDJHFRXOGQRWZRUNIRUFDUVKDULQJVLQFHWKHDLPRIWKHZKROHV\VWHPLVWRUHGXFHPLOHDJHLQVWHDGRI
LQFUHDVLQJ LW )URP KHUH WKH QHHG WR LGHQWLI\ D QHZ PHWKRGRORJ\ WR EH GLVFXVVHG LQ GHSWK ZLWK WKH
FHUWLILFDWLRQERG\DVWKHLVVXHRIGHWDLOHGEHIRUHDIWHUPHDVXUHPHQWFDQQRWEHDSSOLHGSURSHUO\

&RQFOXVLRQV

2IWKHIRXUSLORWVRQO\WZRRIWKHPDUHILQLVKHGDQGHYDOXDWHG7KHRWKHUWZRDUHVWLOORQJRLQJEXWZHFDQ
DOUHDG\GUDIWVRPHFRQFOXVLRQVDERXWWKHRULJLQDOTXHVWLRQLIVRPHNLQGRILQFHQWLYHFRXOGLQIOXHQFHWKH
WUDYHOEHKDYLRURIFLWL]HQVRI%RORJQDPRYLQJWKHPWRPRUHVXVWDLQDEOHPRGHV2XUDQVZHULV<(6EXW
WKHLQFHQWLYHVKDYHWREHDFFRPSDQLHGE\DJRRGSURPRWLRQDODQGDGYHUWLVLQJFDPSDLJQLQRUGHUWRVKDUH
D³YLVLRQ´ZLWKSLORWYROXQWHHUV$OVRWKH³FKDOOHQJH´PHFKDQLVPZHODXQFKHGZDVYHU\VWLPXODWLQJDQG
DOORZHG WKH YROXQWHHUV WR IHHO SDUW RI D FRPPXQLW\ LQ DFWLRQ WKDW ZDV GRLQJ VRPHWKLQJ JRRG IRU
VXVWDLQDEOHPRELOLW\
7KHDQDO\VLVRIWKHGLIIHUHQWVWHSVGRQHLQWKHSLORW OHGXV WRWKHLGHDWKDW LQFHQWLYHVDUHJRRGVEXWQRW
DORQH0DQ\FLWL]HQVGHFODUHGWKHLU LQWHUHVWDQGDYDLODELOLW\WREHLQYROYHGLQD ILUVWSKDVHEXWRQO\IHZ
GHFLGHGWKHQWRWDNHWKHFKDOOHQJHWRWU\WRFKDQJHWKHLUEHKDYLRU:HVXVSHFWLWLVGXHWRWKHIDFWZHOHIW
XQFKDQJHG WKH PRELOLW\ RSWLRQV WKH\ KDG DW GLVSRVDO ,I VRPH WUDIILF UHVWULFWLQJ PHDVXUHV ZRXOG EH
XQGHUWDNHQ E\ ORFDO GHFLVLRQPDNHUV RU PRELOLW\ PDQDJHUV VXFK DV SDUNLQJ SODFHV UHGXFWLRQSDUNLQJ
FRVWVLQFUHDVHURDGSULFLQJPHDVXUHVLQFUHDVHRISHGHVWULDQDUHDVHWFHYHQLQIXUWKHUVWHSVWKHUHVXOWV
FRXOGEHRIPXFKELJJHULPSDFW
5HIHUHQFHV
ZZZFLYLWDVHXPLPRVD

']LHNDQ.DWULQgIIHQWOLFKHU9HUNHKU,Q6FKZHGHV2OLYHU+UVJ9HUNHKUVSROLWLN969HUODJ

*lUOLQJ7RPP\	6DWRVKL)XMLL7UDYHOEHKDYLRXUPRGLILFDWLRQVWKHRULHVPHWKRGVDQGSURJUDPV,Q5\ǌLFKL
.LWDPXUD7RVKLR<RVKLL7RVKL\XNL<DPDPRWR(GV7KHH[SDQGLQJVSKHUHRIWUDYHOEHKDYLRXUUHVHDUFK6HOHFWHGSDSHUVIURP
WKHWK,QWHUQDWLRQDO&RQIHUHQFHRQ7UDYHO%HKDYLRXU5HVHDUFK(PHUDOG%LQJOH\8.

/DIIRQW-HDQ-DFTXHV	'DYLG0DUWLPRUW7KHWKHRU\RILQFHQWLYHV7KHSULQFLSDODJHQWPRGHO3ULQFHWRQ8QLYHUVLW\3UHVV

5HWH&DUWHVLR/LQHH*XLGDSHUODGHILQL]LRQHHDWWXD]LRQHGLXQDVWUDWHJLDGLULGX]LRQHGHOOHHPLVVLRQLGLJDVVHUUDGDSDUWH
GHOOHSXEEOLFKHDPPLQLVWUD]LRQLZZZUHWHFDUWHVLRLWSDJHDVS"LG 

'LUHFWLYH(76&(

:KLWH3DSHU&20$GDSWLQJWRFOLPDWHFKDQJH7RZDUGVD(XURSHDQIUDPHZRUNIRUDFWLRQ

(XURSHDQIHGHUDWLRQIRU7UDQVSRUWDQG(QYLURQPHQW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